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Example	
  of	
  an	
  RR	
  with	
  only	
  one	
  target	
  :	
  Dvu2934	
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Dvu2934	
  is	
  a	
  sigma	
  54-­‐dependent	
  RR	
  

A	
  target	
  (Dvu2917)	
  
was	
  iden<fied	
  based	
  
on	
  gene	
  proximity	
  
and	
  presence	
  of	
  a	
  
predicted	
  sigma	
  54	
  
dependent	
  promoter	
  

E
I -­‐C	
  

Upstream	
  
region	
  of	
  2917	
  
was	
  enriched	
  	
  
from	
  sheared	
  
genomic	
  DNA	
  

DAP-­‐chip	
  resulted	
  in	
  only	
  	
  
a	
  single	
  strong	
  peak	
  –	
  for	
  2917	
  

A	
  mo<f	
  	
  was	
  obtained	
  from	
  
upstream	
  regions	
  of	
  ortholog	
  	
  

in	
  D.	
  vulgaris	
  Miyazaki	
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mo<f	
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The	
  mo<f	
  was	
  	
  
validated	
  by	
  EMSA	
  

2917	
  

lpxC	
  

RR	
  	
  	
  	
  	
  -­‐	
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Based	
  on	
  predicted	
  func<on	
  of	
  	
  
target	
  LpxC,	
  RR	
  2934	
  regulates	
  

lipid	
  A	
  synthesis	
  

Example	
  of	
  a	
  DAP-­‐chip	
  done	
  blind:	
  Dvu0744	
  

RR	
  0744	
  did	
  not	
  bind	
  its	
  own	
  upstream	
  region,	
  and	
  no	
  predicted	
  sigma	
  54	
  promoter	
  was	
  found	
  in	
  any	
  	
  
of	
  the	
  proximal	
  genes.	
  A	
  DAP-­‐chip	
  was	
  done	
  directly,	
  and	
  the	
  top	
  three	
  targets	
  are	
  shown.	
  Mo<f	
  predic<ons	
  
and	
  valida<ons	
  are	
  ongoing.	
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Genes	
  regulated	
  by	
  sigma	
  54-­‐dependent	
  RRs	
  as	
  determined	
  by	
  DAP-­‐chip	
  
sigma	
  54	
  promoter	
  	
  

predicted	
  using	
  Promscan	
  
hypothe<cal	
  protein	
  

IntroducSon	
  

D.	
  vulgaris	
  Hildenborough	
  has	
  72	
  response	
  regulators	
  

72	
  Response	
  
Regulators	
  

29	
  RRs	
  with	
  a	
  
DNA-­‐binding	
  

domain	
  

3	
  	
  
NarL	
  
family	
  

22	
  	
  
sigma	
  54-­‐
dependent	
  

Our	
  goal	
  is	
  to	
  map	
  these	
  RRs	
  to	
  the	
  genes	
  they	
  regulate	
  using	
  a	
  	
  
DNA-­‐affinity-­‐purifica<on-­‐chip	
  (DAP-­‐chip)	
  protocol	
  

Summary	
  

The	
  Desulfovibrio	
  are	
  sulfate	
  reducing	
  bacteria	
  that	
  are	
  important	
  in	
  the	
  sulfur	
  	
  
and	
  carbon	
  cycles	
  in	
  anoxic	
  habitats.	
  Its	
  large	
  number	
  of	
  two	
  component	
  systems	
  
are	
  probably	
  cri<cal	
  to	
  its	
  ability	
  to	
  sense	
  and	
  respond	
  to	
  its	
  environment.	
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LytR	
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RR	
   RR-­‐His	
  

DvH	
   E.	
  coli	
   Pure	
  His-­‐tagged	
  RR	
  	
  

Phosphorylate	
  with	
  
	
  acetyl	
  phosphate	
  

sheared	
  DvH	
  	
  
genomic	
  DNA	
  

Ac<vated	
  RR	
  

Mix	
  

Isolate	
  total	
  
input	
  DNA	
  

Purify	
  RR	
  bound	
  DNA	
  
by	
  Ni-­‐NTA	
  resin	
  

Clone	
  RR	
  gene	
  
into	
  E.	
  coli	
  

expression	
  vector	
  

whole	
  genome	
  amplify,	
  
label	
  with	
  Cy3	
  

whole	
  genome	
  amplify,	
  
label	
  with	
  Cy5	
  

Pool	
  and	
  hybridize	
  samples	
  in	
  
Nimblegen	
  <ling	
  array	
  

Determine	
  DNA-­‐binding	
  sites	
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A	
  posi<ve	
  target	
  was	
  determined	
  for	
  as	
  many	
  RRs	
  as	
  possible	
  using	
  EMSA.	
  Targets	
  were	
  
selected	
  based	
  on	
  gene	
  proximity,	
  regulon	
  predic<ons	
  and/or	
  predicted	
  sigma54	
  
dependent	
  promoters.	
  qPCR	
  was	
  used	
  to	
  ensure	
  that	
  the	
  target	
  was	
  enriched	
  from	
  
sheared	
  genomic	
  DNA	
  before	
  proceeding	
  to	
  the	
  DAP-­‐chip.	
  

First	
  target	
  determined	
  using	
  EMSA	
  
Results	
  

Phospho-­‐transfer	
  
assays	
  using	
  
purified	
  	
  
proteins	
  
mapped	
  HK	
  0013	
  
to	
  PhoB	
  RR	
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HK	
  

RR	
  

coomassie	
  	
  autoradiograph	
  

EMSA	
  showed	
  
that	
  RR	
  PhoB	
  
bound	
  its	
  own	
  
upstream	
  region	
   RR	
  	
  	
  	
  -­‐	
  	
  	
  	
  	
  

1083	
  	
  	
  	
  1084	
  	
  	
  	
  	
  	
  1085	
  

PhoB	
  is	
  an	
  OmpR	
  type	
  RR	
  
Its	
  predicted	
  HK	
  (Dvu0013)	
  
	
  is	
  encoded	
  distally	
  

=	
  PhoB	
  
binding	
  site	
  

Also	
  see	
  right	
  panel	
  for	
  more	
  targets	
  

2747	
  

hypothetical	
  
protein	
  

DAP-­‐chips	
  were	
   done	
   for	
   20	
  RRs.	
   Two	
  RRs	
  Dvu1083	
   and	
  Dvu2934	
  have	
  been	
   completely	
  mapped.	
  Mo<f	
  
predic<ons	
  and	
  valida<ons	
  are	
  ongoing	
  for	
  the	
  rest.	
  DAP-­‐chips	
  for	
  most	
  of	
  the	
  remaining	
  9	
  RRs	
  will	
  be	
  done	
  
blind	
  since	
  we	
  could	
  not	
  iden<fy	
  a	
  target	
  for	
  them.	
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0036	
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  /	
  HK	
  gene	
   RR-­‐gene	
  mapping	
  
from	
  DAP-­‐chip	
  data	
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